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SECTION 1
INTRODUCTION
1.1 GENERAL
Fabrication of three Medium Resolution Infrared Radiometer
Telemetry Electronics (MRIR-T/ME) units for the NIMBUS B MRIR
experiment has been completed, functionally tested, and
delivered. The three units consisted of one Prototype and two
Flight qualified subassemblies. A final engineering report
documenting the history, fabrication, and testing program of
these completed subsystems is presented herein. Figure 1-1
indicates the configuration of a MRIR-T/ME unit with the top
cover removed.
1.2 SCOPE
This final engineering report contains information applicable
to the Prototype and Flight Model MRIR-T/ME subassemblies.
Included within this report are electrical, mechanical, and
functional testing aspects of these subassemblies as well as
sufficient data for operation and maintenance purposes.
1.3 CONTRACT HISTORY
A firm fixed-price contract was awarded to California Computer
Products, Inc. by the NASA Goddard Space Flight Center, Green-
belt, Maryland on 16 June 1966 bearing contract number NAS5-I0215.
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The purpose of this contract is to fabricate, test and deliver
for the NIMBUS B Medium Resolution I. R. experiment one Proto-
type and two Flight Model MRIR-T/ME units in accordance with
NASA/GSFC Specification S-731-P-18A dated 3 May 1966. Three
man months of integration support is also included as part of
the contractural requirements commencing with delivery of the
prototype subassembly.
Delivery of the Prototype Model MRIR-T/ME unit was made with
a final functional test sell-off demonstration to the NASA
Technical Officer on 17 December 1966, amounting to a 2-day
slip in the scheduled delivery. The two Flight models were
delivered simultaneously on 26 January 1967 after successfully
completing a final functional test demonstration monitored by
a duly appointed Government representative. Completion of
these two units accelerated the scheduled delivery by approxi-
mately 30 days.
Fabrication of the deliverable units adhered to the results and
recommendations of the development effort for the Engineering
Model MRIR-T/ME unit. Design changes were minimal, involving
principally wire harness modifications as a result of minor
changes in pin assignments on some printed circuit boards.
1.4 REPORT ORGANIZATION
This report specifically pertains to the documentation of data
pertinent to the Prototype and Flight model MRIR-T/ME subsystems.
Section 2 discusses the basic operation of the Telemetry Elec-
tronics accompanied by appropriate timing diagrams and sche-
matics where applicable.
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Calibration data for the analog inputs and telemetry data
outputs are included in Section 3 as a result of System and
Operational Tests.
The remainder of the report will contain a bibliography of
documents and test specifications applicable to this contract.
Also included are schematics, layouts and mechanical drawings
to aid in any maintenance required on these units.
1.5 REFERENCES
References directly applicable to the fabrication and testing
of the Prototype and Flight Model MRIR-T/ME units are listed
as follows:
• NASA/GSFC Specification S-731-P-18A, "Medium
Resolution IR (MRIR) Experiment Prototype and Flight
Model Digital Electronics Telemetry Units for
NIMBUS B, " 3 May 1966.
• NASA/GSFC Specification S-653-P-14, "An Environmental
Specification for the NIMBUS B Subsystems," 29 June 1965.
• CalComp Test Specification A0401-005, "Environmental
Test Specification for NIMBUS B MRIR-T/ME Units."
• CalComp Operator's Manual DO106-003, "MRIR Digital
Subsystem Bench Test Equipment for NIMBUS B."
• CalComp Maintenance Manual DO106-004, "MRIR Digital
Subsystem Bench Test Equipment for NIMBUS B."
1-4
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SECTION 2
ELECTRONICDESIGN
2.1 GENERAL DESCRIPTION MRIR-T/ME SUBSYSTEM
The purpose of the MRIR Telemetry Electronics Subsystem as
used in the NIMBUS B spacecraft is to convert analog data
received from the Radiometer Electronics to a serialized
digital format. Five channels of analog data are available
from the Radiometer unit for sequential conversion to the
corresponding digital equivalent. The analog signals are
gated to an Analog-to-Digital (A/D) converter where 34.7
conversions per second are performed on each input channel
including the injection of a synchronizing word or frame at
the completion of every fifth sample. Conversion accuracy
of the A/D converter is maintained at one part in 256 (8 bits)
within a temperature range of -5°C to +55°C.
2.1.1 CIRCUIT DESIGN MODIFICATIONS
The circuit configuration employed in the flight and proto-
type MRIR units are basically identical to that of the
engineering model. As a result of fabricating the engineering
model, certain problem areas were found principally related
to printed circuit board layouts. These problems were cor-
rected for the most part in the engineering model but some
recommendations remained to be incorporated into the proto-
type and flight model hardware.
2-1
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Before commencing fabrication of the deliverable hardware,
the recommendations of the engineering model were incorporated.
Each printed circuit board was carefully scrutinized and
modified as necessary. The area of paramount concern was to
increase the solder pad area where each integrated circuit lead
attaches. It was found that the original pad area was too
small in relation to the IC lead, thus affording inadequate
solder flow.
A second area of concern was the MOS-FET devices used as the
analog input switches. Since these devices are easily damaged
in the course of handling, due to static electric charges, it
was recommended that one FET package containing dual MOS-FET
elements be used for each input channel. This recommendation
came about after attempting to replace one of these multilead
devices that failed on the engineering model. In order to
incorporate this redundancy on the Prototype and Flight models,
it was necessary to design the circuit board layout to enable
the spare half to be easily wired into the circuit. This was
accomplished as shown in a typical configuration of Figure 2-1.
The output of the A/D converter is formatted with a frame
synchronizing word producing a word length of 28.8 milliseconds.
The converted analog signals form a serial bit-stream consisting
of one 8-bit frame synchronizing word (i0111000) and five 8-bit
digitized conversions of the radiometer data, each word corre-
sponding to one input channel. The formatted data from the
telemetry electronics unit is routed in split-phase form,
least significant bit first, at 1.66-kHz data bit-rate (208-Hz
data word rate) to the satellite digital tape storage unit.
2-2
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A - MOS-FET SHOWN IN OPERATING MODE
B - MOS-FET SHOWN IN SPARE CONDITION (GATE/DRAIN GROUNDED)
FIGURE 2-1
Dual MOS-FET Unit for Typical Analog Input Switch
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2 .2 ELECTRONIC CIRCUIT OPERATION
The MRIR-T/ME unit contains seven printed circuit boards which
plug into connectors to form an integral unit for processing
and converting analog signals into an equivalent digital format.
Two of the circuit boards function together to provide the
required secondary power levels which are generated from the
negative 24.5-volt primary satellite power source. The remain-
ing five boards contain all the electronics required for the
conversion and processing. A brief description of each circuit
board is presented in the following sections. Schematic and
assembly drawings for all circuit boards are contained in
Appendix A.
2.2.1 ANALOG INPUT AND 25-KHZ CLOCK GENERATOR (Figure 2-2)
This circuit board serves a dual purpose within the subsystem.
The analog input signals are gated to the converter by means
of MOS-FET devices controlled by a commutating ring counter.
Five dual MOS-FET's are employed, one for each channel. Only
one-half of each dual element is used per channel while the
remaining half is jumpered out of the circuit. The purpose
of this is to provide a spare gate simply by changing selected
jumper wires on the circuit board, thus eliminating undue
handling of these MOS devices. The 25-kHz generator is
transformer coupled to a 200-kHz input signal originating from
the satellite clock subsystem within the spacecraft. The
resulting 25-kHz clock is achieved by dividing the 200-kHz
input by a 3-stage flip-flop network.
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2.2.2 A/D CONVERTER (Figure 2-3)
The A/D converter circuit board contains the necessary ele-
ments for performing the analog-to-digital conversion. The
primary elements are a precision resistor ladder network, a
precision voltage reference supply and comparator amplifier.
A set of constant current sources and transistor switches
corresponding to the 8-bit digital word are also incorporated
on this circuit board.
2.2.3 A/D DATA CONTROL (Figure 2-4)
This module contains the control logic required to switch the
constant current source switches on the A/D converter circuit
board. Two registers each containing eight flip-flops are
included on this board. One register serves to produce the
control signal to successively turn on each current source
depending upon the analog input voltage as compared to the
output ladder voltage. The second register serially stores
the data representing each bit of the A/D conversion. Also
incorporated on this A/D control circuit board is Frame Sync
Inhibit logic. This logic forces the lease significant bit
to a "one" if the analog data converted produced the same bit
pattern as the Frame Sync word, thus prohibiting a false
frame sync word to be formed.
2.2.4 ENCODE - TIMING GENERATOR (Figure 2-5)
This board contains nine flip-flops used to provide timing
control signals. Six flip-flops are used to divide a 10-kHz
input signal to 1.66 kHz (one output bit time) and 208 Hz
(one word time). A transfer pulse is generated to gate the
2-6
D0301-019 
k 
m a ,  
I C ,  
N k  
a w >  
! X I =  
3 0  
U Y  
H 
4 
2 -7 
DO3 0 1-019 
i 
2 -8 
. 
D0301-019 
4 
r 
V 
r; 
w 
p: 
3 
0 
H 
lk 
2 -9 
D0301-019
converted information from the data register on the A/D Data
Control module to an output data shift register on the Frame
Sync-Data Output board. In addition to the transfer pulse, a
second timing pulse (ENCODE] is generated. The ENCODE pulse
clears the A/D data register, resets the A/D shift register,
and starts the conversion sequence of new input data.
2.2.5 FRAME SYNC - DATA OUTPUT (Figure 2-6)
This board furnishes the Frame Sync word (10111000) every sixth
word time. The function of the Frame Sync word is to provide
a basis for synchronization when decommutating the serial
telemetry data transmitted to a ground station. An 8-bit flip-
flop shift register is contained on this board to provide the
formatted serial data output to two redundant data output
buffer drivers. The data is transmitted in a phase modulated
(split phase) waveform as shown in Figure 2-7.
2.2.6 DC/DC CONVERTER NO. 1 (Figure 2-8)
This board is one of two power supply boards which provides
the secondary voltage levels. The voltage levels used in the
MRIR unit are +3.2 volts, +6 volts, -6 volts, -12 volts, and
-18 volts. Contained on this board are the primary power relay,
DC/DC converter oscillator, power transformer, and secondary
voltage diode rectifiers. The DC/DC No. 1 board was designed
so that all oscillating signals would be confined primarily to
this board and not be coupled into the wiring harness by send-
ing the oscillating signals to another board for conditioning.
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FIGURE 2-7
Phase Modulated (Split-Phase) Waveform
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2.2.7 DC/DC CONVERTER NO. 2 (Figure 2-9)
The second half of the two power supply boards contains the
primary power input filter network, voltage regulator, secon-
dary level output filters, and telemetry monitoring circuits.
2.3 ELECTRONIC COMPONENTS
In order to establish a high degree of operational reliability,
all electronic components used in the MRIR Prototype and Flight
units were screened according to procedures documented in GSFC
Specifications S-450-P3 and S-450-P4.
2.3.1 SELECTION AND QUALIFICATION
All components were selected on the basis of their high relia-
bility classification. Wherever possible, components were
procured from the vendor or manufacturer to meet the require-
ments of the previously mentioned specifications. When this
was not feasible, the "hi-rel" components were subjected to
the requirements of the previously mentioned specifications
for qualification at this contractor's facility. Special
components or components difficult to obtain within the allo-
cated time were furnished from NASA stock as GFE. Prequalified
components and those received as GFE were selectively sampled
to satisfy operational and electrical characteristics.
2.3.2 REPORTS
A complete report on the electrical conditioning of all compon-
ents at this contractor's facility is documented in CalComp
report DO301-016 entitled "Component Burn-In Report for NIMBUS
B MRIR Digital Electronics Telemetry Unit."
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SECTION 3
MECHANICAL DESIGN
3.1 PACKAGE CONFIGURATION
The layout of the Prototype and Flight Model MRIR-T/ME units
is identical to the design employed in the engineering model,
shown in Figure 3-1. This configuration offers a good heat-
sink for any heat generating components. This layout also
affords shielding capabilities against possible crosstalk and
isolates logic modules from the possible stray magnetic fields
produced by the DC/DC converter oscillator.
The entire assembly is machined from ZK60A-T5 magnesium alloy.
All parts received a coating of Dow 23 Stannate Immersion
Treatment for Magnesium to protect the magnesium from corro-
sion due to high humidity environments. Application of this
coating is per Dow Chemical Company, Bulletin 147-22 conform-
ing with the General Electric document issued on this same
subject.
Fabrication of the assembly presented no problems and all
components fit without modification. The final package size
conforms to a standard 2 over 0 which is 6 x 4 x 6.5 inches.
Five input/output connectors identified Jl to J5 are provided
on the top mounting plate of the assembly. Identification
and function of each connector is indicated in Figure 3-1 and
accompanied by Table 3-1.
3-1
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J3 J1 J2 J5
f----1j l(---_j _,,f'---_j tF---"lj
CONNECTORS
J4
C--q
t )
//////////////////////////////////////////
10424-502 ANALOG INPUT - 25kHz Jl01
10426-502 A/D CONVERTER J102
10428-502 A/D DATA CONTROL J103
10430-502 J104
ENCODE TIMING
10432-502 FRAME SYNC - DATA OUTPUT J105
/I/IIIii I II II IIIIII I/III//III I I IIII I//II I
10436-502 DC/DC CONVERTER NO. 1 J107
10436-502 DC/DC CONVERTER NO. 2 J107
TOP VIEW
SHIELD
SHIELD
FIGURE 3-1
Connector and Circuit Board Location
3-2
DO301-019
A complete set of mechanical and assembly drawings for the
delivered units is provided in Appendix B.
3.2 PHYSICAL CHARACTERISTICS
3.2.1 WEIGHT
The weight of the completed Prototype and Flight model
MRIR-T/ME units is listed in Table 3-2.
3.2.2 CENTER OF GRAVITY
Table 3-2 indicates the center of gravity of the Prototype
and Flight units measured as shown in Figure 3-2.
3.2.3 POWER DISSIPATION
The power dissipated by each unit was monitored during the
environmental qualification tests. The maximum power dis-
sipation was found to be at the lowest temperature excursion
or -5°C. At this temperature the dissipation of each unit
was typically 1.45 watts with -24.5 volts input.
3.3 DESIGN RECOMMENDATIONS
The mechanical design configuration of the MRIR-T/ME unit is
satisfactory with the exception of the magnesium protective
coating, Dow 23. It was discovered, after subjecting the sub-
assemblies to humidity tests, that the Dow 23 coating did not
offer sufficient corrosive protection to the magnesium against
the specified humidity. Excessive scale and residue built up
on surfaces in direct exposure to the environment. No noticeable
corrosion was present within enclosed areas of the subassembly.
3-3
D0301-019
TABLE 3-1
Input/Output Connectors
Connector Number of Pins Signals
Jl 15-pin Plug Power Input and Commands
J2 9-pin Socket Output Signals
J3 15-pin Socket Input Signals
J4 37-pin Socket Telemetry and Bench Test
Equipment Test Point
J5 9-pin Plug Input Clock Signals
L ..
TABLE 3-2
Weight and Center of Gravity
Unit Designation
Prototype
Flight No. 1
Flight No. 2
s/N
P002
F003
F004
Weight
(pounds)
4.77
4.65
4.62
C.G. Location
(inches)
X
2. 045
2. 045
2. 045
Y Z
2.990 3.192
2.990 3.192
2.990 3.192
3-4
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Z
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3. 192
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I
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@ @,L2. 990 ___
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X
FIGURE 3-2
MRIR Telemetry Unit
Center of Gravity Configuration
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In future programs, it is recommended that this type of
protective coating be eliminated due to its relatively
poor protective qualities and substitued with electrolysis
nickel or some other suitable form of protective material.
3-6
D0301-019
SECTION 4
QUALIFICATION AND SYSTEMTEST
4.1 GENERAL
Tests required to qualify the Prototype and Flight model
MRIR-T/ME units are documented in GSFC Specification
S-653-P14 and CalComp document AO401-005. The degree and
severity of testing varies for the Prototype and Flight units,
the Flight unit being subjected to environments more closely
resembling those encountered during launch and orbit. All
system testing was performed using Bench Test Equipment identi-
cal to that used for the engineering model. Figures 4-1 and
4-2 indicate the configuration of this equipment.
4.2 MRI R-T/ME INTERFACE
The interface list for the Prototype and Flight model sub-
assemblies is listed in Appendix C. This list defines the
electrical term contained on each connector pin. Voltages
and impedances are given where applicable on connection pins
which either originate or terminate on the telemetry elec-
tronics unit.
4-1
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4.3 PRINTED CIRCUIT BOARD INTERCONNECTION DIAGRAM
An interconnection diagram or pin chart is included in
Appendix D. This chart provides the term designation for
each circuit board connection and indicates the routing of
this term by connector/pin designation numbers.
4.4 SIGNAL FLOW DIAGRAM
Figure 4-3 shows the signal flow and grounding scheme employed
in the MRIR-T/ME unit.
4.5 TIMING CHART
Figure 4-4 indicates the timing of all logical functions of
the MRIR-T/ME unit.
4.6 ENVIRONMENTAL QUALIFICATION RESULTS
Data gathered as a result of environmental testing is tabu-
lated in two separate reports. These publications are:
• D0401-024, "Environmental Test Report for Prototype
MRIR Digital Electronics Unit, "
30 December 1966.
• DO401-026, "Environmental Test Report for Flights
No. 1 and No. 2, MRIR Digital Electronics
Unit," 30 January 1967.
For convenience, the temperature-telemetry calibration curves
and the analog-to-digital calibration charts for each unit are
included in Figures 4-5 through 4-7 and Tables 4-1 through 4-6.
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TABLE 4-1
Prototype Serial No. P002
Analog/Digital Conversion at -5°C
Bit
20
21
22
23
24
52
26
72
20+..+27
Voltage
Step (mv)
25
5O
100
200
400
8OO
1600
3200
6375
Channei 1
(my)
Channei 2
(mv)
Channei 3
(mv)
22
48
98
198
399
8OO
1600
3198
6375
22
48
98
199
399
8OO
1600
3198
6376
22
48
98
199
399
8OO
1600
3199
6375
Channel 4
(mv)
22
48
98
199
399
8OO
1600
3199
6375
Channe i 5
(mv)
23
48
98
199
399
8OO
1600
3198
6375
TABLE 4-2
Prototype Serial No. P002
Analog/Digital Conversion at +55°C
Bit
2 o
1
2
2
2
3
2
24
5
2
6
2
7
2
20+..27
Voltage
Step (mv)
, _ | _
25
5O
i00
200
4O0
8OO
1600
3200
6375
Channel 1
(mv)
22
49
99
199
400
801
1601
3200
6378
Channel 2
(mv)
23
49
99
-_9
400
801
1601
3199
6378
Channei 3
(my)
23
49
100
199
399
801
1601
3200
6378
Channel 4
(mv)
22
49
99
199
4OO
801
1601
3199
6378
Channel 5
(mv)
23
49
99
199
400
801
1601
3199
6377
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TABLE 4-3
Flight Unit No. i, Serial No. F003
Analog/Digital Conversion at 0°C
Bit
02
12
22
32
42
25
62
72
20+ • -+27
Voltage
Step (my)
25
5O
i00
200
400
8OO
1600
3200
6375
Channel 1
(my)
23
48
97
198
398
797
1598
3198
6375
Channel 2
(mv)
24
48
98
198
398
797
1598
3197
6375
Channel 3
(mv)
24
48
97
198
398
797
1598
3197
6375
Channei 4
(mv)
24
48
98
198
398
798
1598
3197
6375
Channel 5
(mv)
24
48
98
198
398
797
1598
3197
6375
TABLE 4-4
Flight Unit No. i, Serial No. F003
Analog/Digital Conversion at +60°C
Bit
0
2
1
2
2
2
3
2
4
2
5
2
6
2
27
20+ -. +2
Voltage
Step (mv)
25
5O
i00
200
400
8OO
1600
3200
6375
Channel 1
(mv)
23
47
96
198
398
798
1599
3197
6377
Channel 2
(my)
23
47
97
198
398
798
1599
3197
6377
Channe i 3
(mv)
24
47
97
198
398
798
1599
3197
6377
Channel 4
(my)
23
47
98
198
398
798
1599
3197
6377
Channel 5
(mv)
24
47
98
198
398
798
1599
3197
6377
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TABLE 4-5
Flight Unit No. 2, Serial No. F004
Analog/Digital Conversion at 0°C
Bit
0 "
2
1
2
2
2
3
2
24
5
2
26
7
2
20+ • -27
Voltage
Step(mv)
25
50
i00
2OO
400
8OO
1600
3200
6375
Channel 1
(my)
22
46
95
195
397
798
1600
3195
6372
Channel 2
(mv)
24
48
97
197
397
798
1600
3196
6372
Channel 3
(mv)
24
48
98
197
397
798
1600
3195
6372
Channel 4
(mv)
24
48
98
198
397
798
1600
3195
6372
Channel 5
(mv)
24
48
98
198
397
797
1600
3195
6372
TABLE 4-6
Flight Unit No. 2, Serial No. F004
Analog/Digital Conversion at +60°C
Bit
2
21
22
23
24
25
26
20+--27
Voltage
Step(mv)
25
5O
100
200
400
8OO
1600
6375
Channei 1
(mv)
Channe i 2
(mv)
2423
47
96
196
398
8OO
1602
6381
48
98
198
398
799
1602
6382
Channe i 3
(mv)
24
48
98
198
398
799
1601
6381
Channel 4
(my)
24
48
98
198
398
799
1602
6381
Channel 5
(mv)
24
48
98
198
398
799
1602
6381
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SECTION 5
NEWTECHNOLOGY
No new technology is applicable to the fabrication and testing
of the MRIR units under Contract NAS5-10215.
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SECTION 6
BIBLIOGRAPHY
The following documents are directly applicable to the fabri-
cation of the Prototype and Flight model MRIR-T/ME units
under Contract NAS5-10215.
6.1 TECHNICAL REPORTS
6.2
• DO401-024 -30 December 1966
Environmental Test Report, MRIR Prototype
Unit, NIMBUS B
• D0401-026 -30 January 1967
Environmental Test Report, MRIR Flight No. 1 and
Flight No. 2, NIMBUS B.
MONTHLY PROGRESS REPORTS
• D0515-001- 5 August 1966
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Medium Resolution Infrared Radiometer (MRIR)
Telemetry Units
• D0515-002 -7 September 1966
Monthly Progress Report No. 2
Medium Resolution Infrared Radiometer (MRIR)
Telemetry Units
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• D0515-003 - 18 October 1966
Monthly Progress Report No. 3
Medium Resolution Infrared Radiometer (MRIR)
Telemetry Units
• DO515-004 - 14 November 1966
Monthly Progress Report No. 4
Medium Resolution Infrared Radiometer (MRIR)
Telemetry Units
• DO515-005 - 14 December 1966
Monthly Progress Report No. 5
Medium Resolution Infrared Radiometer (MRIR)
Telemetry Units
• D0515-006 - i0 January 1967
Monthly Progress Report No. 6
Medium Resolution Infrared Radiometer (MRIR)
Telemetry Units
• D0515-007 - 6 February 1967
Monthly Progress Report No. 7
Medium Resolution Infrared Radiometer (MRIR)
Telemetry Units
• DO515-008 - 13 March 1967
Monthly Progress Report No. 8
Medium Resolution Infrared Radiometer (MRIR)
Telemetry Units
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6.3 TELEPHONE DOCUMENTATIONS
1966
Job 48100-i, dated 26 July 1966
Job 48100-2, dated 8 September 1966
Job 48100-3, dated 21 September 1966
Job 48100-4, dated 28 September 1966
Job 48100-5, dated i0 October 1966
Job 48100-6, dated 18 October 1966
Job 48100-7, dated 24 October 1966
Job 48100-8, dated 3 November 1966
Job 48100-9, dated 4 November 1966
Job 48100-i0, dated 5 December 1966
Job 48100-11, dated 7 December 1966
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1967
Job 48100-12, dated 1 February 1967
Job 48100-13, dated 21 February 1967
FUNCTIONAL TEST SPECIFICATIONS
• A0201-019 - l0 March 1966
Functional Test Specification for the MRIR-PCM
Digital Subsystem, NIMBUS B
• AO205-I09 - 23 January 1967
Functional Test Specification for Analog Input
and 24-kHz Generator, Part No. 10424-502
• AO205-II0 - 5 October 1966
Functional Test Specification for Analog-to-
Digital Converter, Part No. 10426-502
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• AO205-111 - 24 January 1967
Functional Test Specification for Analog-to-
Digital Data Control, Part No. 10428-502
• A0205-I12 - i0 October 1966
Functional Test Specification for Encode Timing
Generator, Part No. 10430-502
• AO205-I13 - 24 January 1967
Functional Test Specification for Frame Sync
and Data Output, Part No. 10432-502
• AO205-I14 - 4 October 1966
Functional Test Specification for DC/DC
Converter No. 1 and No. 2, Part Nos. 10434-502
and 10436-502.
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APPENDIX A
PROTOTYPEAND FLIGHT MRIR-T/ME UNITS
ELECTRICAL SCHEMATICS
AND
PRINTED CIRCUIT BOARDASSEMBLYDRAWINGS
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APPENDIX A
PROTOTYPEAND FLIGHT MRIR-T/ME UNITS
ELECTRICAL SCHEMATICS
AND
PRINTED CIRCUIT BOARDASSEMBLYDRAWINGS
The following section contains the electrical schematics and
printed circuit board assembly drawings.
A.1 LIST OF DRAWINGS
10424-502
10425-502
10426-502
10427-502
10428-502
10429-502
10430-502
10431-502
10432-502
10433-502
10434-502
10435-502
10436-502
10437-502
Analog Inputs and 25-kHz Generator
Schematic, Analog Inputs and 25-kHz Generator
Analog-to-Digital Converter
Schematic, Analog-to-Digital Converter
Schematic, Analog-to-Digital Data Converter
Schematic, Analog-to-Digital Data Control
Encode Timing Generator
Schematic, Encode Timing Generator
Frame Sync and Data Output
Schematic, Frame Sync and Data Output
DC/DC Converter No. 1
Schematic, DC/DC Converter No. 1
DC/DC Converter No. 2
Schematic, DC/DC Converter No. 2
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The following section contains the mechanical drawings for
the MRIR-T/ME unit.
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C.l
Pin
i
MRIR-T/ME
INTERFACE INPUT/OUTPUT LISTING
INPUT CONNECTOR J1
Term Function
Spare
-24.5 RDA
-24.5 vdc Radiometer power source
from satellite regulated supply.
4
5
OFFCMDR
OFFCMD
Spare
Off relay command return (MB)
Off relay command (MA)
-24 volt pulse, 65-millisecond duration
Load: 160-ohm relay coil.
6
8
GRD S
GRD P
Spare
MRIR-T/ME signal ground
Primary power ground. Returned to
positive terminal of the satellite
regulated supply.
C-1
D0301-019
INPUT CONNECTOR J1 (continued)
Pin Term
9 -24.5M
Function
Primary regulated input power to
MRIR-T/ME.
Load: 400 ohm ± 50 ohm with elec-
tronics on. _ with electronics off.
l0 -24.5 TM Primary regulated power for telemetry
temperature monitoring network.
Load: Nominal 14K ohm.
i i ONCMDR
12 ONCMD
Relay on command return line (MB).
Relay on command line (MA), -24 volt
pulse, 65-millisecond duration.
Load: 160 ohm relay coil.
13
14 GRD T
15 GRD C
Spare
Telemetry ground
Chassis ground
C-2
• D0301-019
C.2 OUTPUT CONNECTOR J2
Pin Term
1 TRO 1
Function
Tape recorder output No. 1
+0.5
Voltage range: 6v -I.0 to 0 ± 0.6v
Output impedance: 330 ohm
Data rate: 1.66 kilobits/second
Spare
3 GRD TRO 1 Tape Recorder Output No. 1
reference ground.
4 GRD TRO 2 Tape Recorder Output No. 2
reference ground.
5 GRD P Power ground
6 TRO 2 Tape Recorder Output No. 2
Signal characteristics same as TRO i.
7 GRD S Signal ground
8 GRD T Telemetry ground
9 GRD C Chassis ground
C-3
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C.3 INPUT/OUTPUT CONNECTOR J3
Pin Term
1 -24.5 MR
Function
-24.5 volts from primary satellite
regulated supply routed through
MRIR-T/ME control relay.
2 -24.5 RDA -24.5 volts d-c radiometer power
source from satellite regulated
supply, routed through MRIR-T/ME unit.
3 Spare
4 CH 1 Analog Input No. I from radiometer
electronics unit. Voltage range is
0 volts to -6.4 volts at a frequency
up to 8 Hz. Input impedance is
greater than 150K ohms.
5 CH 2 Analog Input No. 2 characteristics
are identical to CH i.
6 CH 3 Analog Input No. 3 characteristics
are identical to CH 1.
7 GRD S Signal ground
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INPUT/OUTPUT CONNECTOR J3 (continued)
Pin Term
8 GRD P
Function
Power ground connected to positive
terminal of the satellite primary
regulated supply.
9 i00 _A Output Phase A, 100-Hz square wave
is routed through the MRIR unit to
the radiometer.
i0 i00 _B Output Phase B of a 2-phase, 100-Hz
square wave routed through the MRIR
unit to the radiometer. Phase B leads
Phase A by 90 ° .
ii Spare
12 CH 4 Analog Input No. 4 characteristics
are identical to CH 1.
13 CH 5 Analog Input No. 5 characteristics
are identical to CH i.
14 GRD T
15 GRD C
Telemetry ground
Chassis ground
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C.4 OUTPUT CONNECTOR J4
Pin Term
i RLY TMP
Function
Power Control Relay Telemetry Point
Output. Voltage amplitude for ON
condition is -8 +- 1.5 volts and
0 + 0.6 volts for OFF condition.
Output impedance is nominal 16.3K ohms.
2 TEM TMP Temperature Telemetry Point Output.
Voltage amplitude is variable between
-3.0 volts and -6.3 volts for -10°C
to +65°C. Output impedance is less
than 3K ohms over the temperature range.
3 Spare
4 -18V TP MRIR -18 volts ±3 percent regulated
secondary supply. Provides 4.7K-ohm
isolation resistor provided on output
test point.
5 -12V TP MRIR -12 volts +3 percent regulated
secondary supply. 4.7K-ohm isolation
resistor provided on output test point.
6 -6V TP MRIR -6 volts +3 percent regulated
secondary supply. 4.7K-ohm isolation
resistor provided on output test point.
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OUTPUT CONNECTOR J4 (Continued)
Pin Term
7 +6V TP
Function
MRIR +6 volts +3 percent regulated
secondary supply. 4.7K-ohm isolation
resistor provided on output test point.
8 +3.2V TP MRIR +3.20 (+0.22V, -0.10V)
regulated secondary supply. 4.7K-ohm
isolation resistor provided on output
test point.
i0 RB4
Spare
208-Hz symmetrical square wave output.
Amplitude is +0.2 ± 0.1 volts for the
1 state and +2.0 ±0.5 volts for the 0
state. Output impedance is greater
than 4.7K ohms.
ii RB5 Pulse output that occurs every 4.8
milliseconds. Pulse duration for
1 state (+0.2 ± 0.i volts) is 100
microseconds. For the remainder of
the time, the 0 state is +2.0 ± 0.5
volts. Output impedance is greater
than 4.7K ohms.
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OUTPUT CONNECTOR J4 (continued)
Pin Term
12 RBI
Function
1.66-kHz symmetrical square wave
output. Amplitude for 1 state is
+0.2 ± 0.1 volt and +2.0 ± 0.5 volts
for the 0 state. Output impedance is
greater than 4.7K ohms.
13 RN4 (ECD) 20-microsecond pulse output which
repeats every 4.8 milliseconds.
Output amplitude is +0.2 ± 0.i volts
for the 1 state and +2.0 ± 0.5 volts
for the 0 state. Output impedance is
greater than 4.7K ohms.
14 RK4 25-kHz symmetrical square wave output
with an amplitude of +2.0 ± 0.5 volts
for the high level and +0.2 ±0.i volt
for the low level. The output imped-
ance is greater than 4.7K ohms.
15 RC6 Pulse output that repeats 33 times
per second with a pulse duration of
4.8 milliseconds. Voltage amplitude
is +2.0 ± 0.5 volts for the 0 level
and +0.2 ± 0.i volts for the 1 level.
The output impedance is greater than
4.7K ohms.
C-8
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OUTPUT CONNECTOR J4
Pin Term
16 RC 1
17 CH5
18 GRD S
19 GRD P
20 -12 TMP
21 CH4
I
22 RDI
(continued)
Function
Pulse output which occurs 30 milli-
seconds after C6 occurs. The voltage
amplitude and output impedance char-
acteristics are the same as C6 on
pin 15.
Analog Input No. 5. This pin is
provided for a protective purpose.
During shipping, this point is shorted
to signal ground.
Signal ground.
Power ground.
MRIR -12 volt telemetry point output.
Nominal voltage output is -6 volts
±4 percent. The output impedance is
2.8K ohms ±2 percent.
Analog Input No. 5. Same description
as pin 17 on this connector.
LSB from the A/D data register.
Voltage amplitude is +2.0 ± 0.5 volts
for the 0 state and +0.2 ± 0.i volts
for the 1 state. Output impedance is
greater than 4.7K ohms. Digital value
is 2 ° .
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OUTPUT CONNECTOR J4 (continued)
Pin Term
m
23 RD2
Function
21 Digital bit from the A/D data
register. Voltage and impedance
characteristics are the same as _.
24 RD3 22 Digital bit from the A/D data
register. Voltage and impedance
characteristics are the same as RDI.
m
25 RD4 23 Digital bit from the A/D data
register. Voltage and impedance
characteristlcs are the same as RDI.
a
26 RD5 24 Digital bit from the A/D data
register. Voltage and impedance
characteristics are the same as RDI.
m
27 RD6 25 Digital bit from the A/D data
register. Voltage and impedance
characteristics are the same as RDI.
28 RD7 26 Digital bit from the A/D data
reglster. Voltage and impedance
characteristics are the same as RDI.
29 RD8 27 Digital bit from the A/D data
register. Voltage and Impedance
characteristics are the same as RDI.
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OUTPUT CONNECTOR J4 (continued)
Pin Term
30 CH3
Function
Analog Input No. 3. Same function
as pin 17 on J4 connector.
31 COMP OT Comparator output voltage. Output
impedance is greater than 4.7K ohms.
32 V PREC Precision voltage output, -10.0
± 0.3 volts. Output impedance is
greater than 4.7K ohms.
33 Spare
34 CH2 Analog Input No. 2.
as pin 17 on J4.
Same function
35 CH1 Analog Input No. 1.
as pin 17 on J4.
Same function
36 GRD T Telemetry ground
37 GRD C Chassis ground
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C.5 INPUT CONNECTOR J5
Pin Term
1 l0 KC CLK
Function
10-kHz summetrical square wave.
Nominal voltage swing is 0 volts to
-6 volts. Nominal input impedance is
3.3K ohm.
2
3 200 KC CLK
Spare
200-kHz symmetrical square wave input.
Nominal voltage swing is 0 volts to
-6 volts. Nominal input impedance
is 2.5K ohms.
4 GRD 200 KC
5 GRD P
6 ioo CA
7 ioo
8
9 GRD S
200-kHz input reference ground.
Power ground.
Input Phase A, 100 Hz, square wave
routed through the MRIR to the radi-
ometer subsystem.
Input Phase B, i00 Hz, square wave
routed through the MRIR to the
radiometer subsystem. Phase B leads
Phase A by 90 ° .
Spare
Signal ground
C -12
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APPENDIX D
MRIR-T/ME
CONNECTOR PIN DESIGNATION CHART
D-I
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PART OR
_NO.
DIMENSIONS ARE IN INCHES
TOLERANCES ON
DECIMALS , ANGLES
,XX ± .03 ± O ° 30'
,EC( ± .Ol0
DRILLED HOLES
,_ To .its& + .r_t,-._l
.L_ TO .22S:+ .001-.00!
.234 TO 30& +,OO4,--.eO!
51S TO .t'_¢:+ .oo%-._el
.7_ TO LEO0:+ ,007,--._I
1.015 TO ZOO_-+ .OlO,--.OQI
PiN CHART iNOMENCLATURE ORDESCRIPTION
T
J I
MATERIALSIZE, DESCRIPTION & SPECIFICATION
LI,S_T OF MATERIAL OR PARTS LIST
DRAWN _,/_. ,,.:_,#,_ _-24_6_: CALIFORNIA COMPUTER PRODUCT_ I NC,
CHECK _ +_ 3{6 MULLER,ANAHEIM, CALIFORNIA
,,>Po-3,##,,_4:,,-.-,, PiN CHART-
MRIR-B
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